Stimulation of glucose transporter (GLUT1) mRNA and protein expression by inhibitors of glycosylation.
Glucose deprivation increases the steady-state levels of mRNA for the rat brain/HepG2-type glucose transporter (GLUT1) in L6 myocytes. Glucose deprivation also inhibits N-linked glycosylation. We therefore investigated a possible relationship between inhibition of glycosylation and GLUT1 expression in cultured L6 myocytes by determining the effects on GLUT1 expression of known inhibitors of glycosylation, namely tunicamycin, 2-deoxyglucose and glucosamine. All conditions prevented incorporation of [3H]mannose into TCA-precipitable myocyte protein and resulted in a 2- to 5-fold increase in the level of GLUT1 mRNA detected on Northern blots. Glucose deprivation and tunicamycin treatment caused an approx. 2-fold increase in GLUT1 mRNA half-life. GLUT1 protein, detected on immunoblots, accumulated 10- to 20-fold in response to all glycosylation inhibitors, with apparent molecular masses of 40 kDa after glucose deprivation, 42 kDa after 2-deoxyglucose and 38 kDa after glucosamine or tunicamycin treatments, compared to 45-50 kDa in glucose-fed cells. However, glucose deprivation was the only condition in which the rate of 2-deoxy-[3H]glucose uptake increased (3- to 5-fold). These results demonstrate a direct correlation between inhibition of glycosylation and the induction of GLUT1 mRNA and protein expression and suggest that the stability of GLUT1 mRNA is controlled by a signal associated with glycosylation.